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ACTINOBACILLOSIS 

The possibility ,,|' this disease existing in Canada was first mentioned by the Veter- 

2 f^- 1 "'- ■'•<»■'•" 1 of ,l„ Department of Agriculture, Dr. J. G. Rulherford i„ I, . 

mdl T" rt '"'■ '•«*■' The confirmation of this suspicion was made b, the writ"/ 

JJ_™J '•;l»;>'>;l-i,,I l,„„. 23, L&03, and since that time three other identified cases 

■"'■ ,'•-■'■" studied and have also furnished the data upon whirl, this Bulletin is based. 

little <T ,'''''' '''I''"'''/'','' 1 ' ,his di8ease "' ""' " :lst ,,as '"■'•" '<"'■ '" ""' feet that 

«.-.-« '-"t;,;:::!,, " s "" h w,,rk haa ' ° ; plished *■ ■«*■■* ^-^ ^ 

'Aotiniv!"'"" ?< i""' ""I" i, '"' li " S - '"'^ a sil " iIilri ^ to the disease known as 

iJSS, " r Pr- Py aW V, r"' iu fact a Btud y " f ite ^atomical manifesta- 

vi ,i , '; l "".' l, '- l '' : ' i lesions would lead the uninitiated to believe they were dealing 

t ,a dj« affection. Until ,,000,. „,, two diseases wer JerTTdeS 

^.»«tH^^Witeb^H-^o.ul»tl TO . a wtiuuL i, 'A,,i,'l I - 
na (which means a ray-forming bacillus). " 10 

Nocard,' In L902 identified this affection in France, showing also that its dis- 
tribution was general in that country. ms 

. The disease studied by us is identical with that studied by [ignieres and Bnto 
™ the Argentine Republic, and M. ffocard En France, with ,, eSeptSn ftat tht 

bacUlus plated £m our ca^s has not in an, ins „ „, C^f 5££ 

I. , to «h..l plated by 1 ,, tnvestigators mentioned, hence we may safely assume 
"'■",' *e cases studied, we have been dealing with an attenuated formof the disease 



It .s not our purpose at this tune to discuss the subjed of Actinomycosis as this 
dwease has received consideration by various writers and we Sre not 3JK , 
any new scientific data to that already publish,,] on this aff,,,i L . t 

our intention to present in a clear and concise manner the ,•„„ t of , , ?bZ l ' 
taons upon Ins newly described disease, ■ Acthmbacillosis,' thai Canadian veteS 

The history of the four eases identified by us is verv brief and ,„m \ ■ 
ns full a manner as the data accompanying *Z2JSLSLZ££ ^ " 
Case I— An aged grade cow. Suffered considerably in fell. *f ion.1 1 

— « f -™ - »' - ^2 T,; ,, :„::;: , ;:: i :::",?:;;^ 1 ; 

'Annual report of the Minister of Agriculture, 1902 p 8' 
^^^U^^^^**™^ ™™«°«* Buenos Aires, Aelln . 
UlttESf' AHi " obacillose d " "«*.. Jha,„, v,,. iu Bertin. LVI., ».,.. ,, MB , 1903 



of the pharynx, larynx and the upper pari of the trachea, including the oesophagus and 

tumour mass (plate [.), was forwarded to the laboratory. 

The material on arrival was looked upon as a" tumour of non-infectious character 
and was immediately placed in a solution of formaldehyde until the pressure of rou- 
tine work would allow its examination which was a few days later. On section the 
characteristic semi-fluid glne-like pus was revealed which is almost diagnostic. It 
was only at this lime that the exact nature of the affection was suspected and this too 
late to obtain positive results from animal inoculation on account id' the time 'he 

material bad rcmai 1 in the preserving Iluid. Microscopic preparations of the pus 

revealed the peculiar (dubs (plate III., t i i_r - I), and no portion of the smear prepara- 
tion retained the colouring matter when treated by the method of (Irani. Sections of 
the tumour cut in paraffine exhibited the same micro-chemical characteristics. 

Case If. -This animal was a pure bred Shorthorn bull, lie was examined by the 
local veterinarian in May. Tic had what was diagnosed as a small abscess in the left 
parotid gland. Potassium iodide was prescribed and continued for a long period, 
nevertheless, the abscess increased in size, the animal continued losing in flesh and 
breathed with some difficulty, due to the pressure on the larynx of the tumour mass. 
Later another abscess appeared on the hip near the tail. Owing to the condition of 

the animal and the progress the disease was making he was destroyed. 

The material forwarded to the laboratory in this instance consisted of pus. taken 
at the time of opening the abscess in the region of the parotid gland. Laboratory 
animals (guinea-pigs and rabbits) were immediately inoculated. The first animal 
to succumb to the effects of the inoculation was a guinea-pig, death occurring on the 
nineteenth day after intraperitoneal injection of the pus. At the autopsy this 
animal exhibited the characteristic lesions of the disease from which the bacillus was 
obtained in pure culturi 

Case If J. — Tn this case the veterinarian was called to see the animal and owing 
to the extremely emaciated condition of the subject she was destroyed. It was noted 
that the tongue was not normal, in consequence of which it was removed and for- 
warded (o the laboratory. (See plate TT). 

Arriving in a fresh condition animal inoculations were made subcutancously. the 
first succumbing to the effects of the disease a1 the end of twenty-six days. The lesions 
at the autopsy were characteristic of the disease, and the bacillus was obtained from 
them in pure culture. 

Case IV. — A growth appeared on the jaw of an animal which was being fattened 

for beef. This growth was supposed to have resulted from the kick of a horse. A 
portion of the mass was forwarded to the laboratory for examination. 

On microscopical examination the lesions of Actinobacillosis were found. fcher° 
being no filaments and no portion of the material retained the colouring matter when 
treated by the method of Oram. 

Lesions. — The gross lesions seen in an infected animal are very similar to those 
of Actinomycosis, consisting principally of a fibrous tissue hyperplasia. Tn many 

instances the lesions can only be differentiated from those of Actinomycosis by their 
reaction to the various colouring matters used in preparing the material for micro- 
scopic examination, particularly to the method of Oram, decolourizing when treated 

with alcohol. The pus is characteristic, of a semi-solid consistency, glutinous, almost 
transparent ami containing whitish granules which are scarcely visible to the naked 
eye. These granules when examined under the microscope exhibit ' bizarre ' forms, 
which under high magnification show the peculiar bulb-like processes radiating from 
the mass. (Plate III., fig. 1.) Owing to the glutinous nature of the pus it is with 
difficulty drawn into the ordinary laboratory pipettes, which must be of large calibre. 
If successfully drawn into them, greater difficulty is experienced in removing it in the 
process of making cover-slip preparations, cultures or animal inoculations. 



Cultural Characteristics. — Cultures are obtained direct, from the pus with some 
difficulty, it being first necessary to crush the granular mass,.,, h Qaa been our 
practice to crush these particles against the Bide of the tesl tube, using a heavy plati- 
num wire for the purpose, 

Morphology. — The bacillus causing Actinobacillosis resembles in a marked de 
gree the bacillus of Fowl Cholera 4 studied by the writer in 1896. It is aerobic, 
facultative anaerobic, non-motile and in sizes varies, usually being from L -0-1-8 /i 
long and 0-4-0-fl broad. A distinct polar arrangement of the protoplasm is noted 
in the hanging drop preparation. It stains with the ordinary aniline dyes, particu- 
larly those which are acidulated ; hut does not retain the colouring matter when 
treated by the method of Oram. 

Broth. Culture in beef broth" show a slight colouring of the medium in twentj 
tour hours at 37°C. This cloudiness increases and after some days a slighl sediment 
is noted. No scum has appeared on the surface of the medium. The addition of 
glycerine, up to five per cent, does not influence the growth. 

Gelatin. — Only occasionally has if been possible to obtain any growth in gelatin, 

ami even this has heen very slight, appearing as very fine points, visible only on magni- 
fication. These points may appear deep in the medium, along the line of stab or near 
the surface. No liquifaction of this medium has been observed. 

Agar. — Upon agar, small translucent colonies of one millimetre in diameter are 
noted at the end of I weiity-four hours. The edges of these clonics are granular. In 
Stab cultures growth is observed in the depth of the medium as well as on the surf 
Colonies deep in the medium along the line of Stab are finely granular and do not 
extend into the surrounding medium. 

Qaa Production,.— ~8o formation of gas l.as heen noted in saccharose, glucose or 
lactose broth. There is a clouding of these media. 

Milk. Milk to which litmus and lactose have been added exhibits no change in 
reaction, nor is there a coagulation of the medium. This medium furnishes condi- 
tions favourable to the development of this organism. 

Serum.— In liquid serum a floculent growth is observed in from twenty-fora to 

for y-cght hours, winch falls to the bottom of the tube. No general turbidity of this 
medium is observed. 

_ Potato, Upon alkaline potato a slight growth [ a noted after four days, appear 
mg as small white colonies on the medium. Potatoes. which are acid present no grow-h 

even alter prolonged incubation. 

Eggmedia.*-It was with egg media that the greater portion of our investiga- 

ti no 1 ft tT" TT VVH " ] ° Ut ' ''""' B " as *■ ^medium used in .he t - 
lat.on of the bacillus. In the process of isolating the germ from the affected ti- 

No.6 C 18M. Higgi " S ' N ° t6S UP ° Q a " EP ' aeffliC ° f F0WI Ch0,era . JO"'. Expt. Med. Vol. TO, 
5 Preparation of broth:— 

Leibig's extract of beef s- 

Sodium chloride 10- 

Witte's peptone.. 5- 

Distilled water 1000- 

incli™or i a„d°L I ^in 0n h •,°, r ; ne , u , t , ralized with Potassium hydrate using phenolpthalein as an 

'f Xhuv aSL TJ° r tltir l r ? inu ^ s a r' ,i """" 1 "' "utralSing .he medium is 

au toclave Thu h n compensate for the change « h takes place in sterilizing in the 

autoclave. This broth was the basis of gelatine and agar media. 

Annual renort J^'iV Ef?gS f ? MP<li " m f ° r th " OnltivaWOB of the Bacillus Tuberculosis 
Annual report of the Bureau of Animal Industry, United States, 1901, p. 674. 
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-i an experimental animal, the precautions noted by Theobald Smith for the isola- 
tion oi the tubercle bacillus were observed. A portion of th, . taken under sucn 
Precautu placed in the tube, partially crushed with a heavy platinum wire 
and smeared over the surface of the medium. A growfli may appear in thr, 
but was m some instances uol observed previous to eighteen days' incubation a< SI C 
I he brst colonies appear as very small white dots raised from the surrounding medium 
and in growing, form a mass which has the appearance of half a sphere, never attain 
rag a diameter greater than two millimetrefl after prolonged incubation [f these 

™ ftoau* are i shed with the platinum wire, they are found to be rather bard 

and hnnly adherent to the underlying medium, bul if a smear preparation is made 
.'" ehara ctenstic bacilli are found, [f streaks on the medium are made from tl 

nrsl colonies, either in the same tul r transfers, observation after twentj four hours 

reveals many small colonies, none exceeding one millimetre in diameter. After pro 

kmged incubation the colonies grow very little larger, bu1 I more numerous, 

'dually D H in g ,|„. lll( „. Vl ,„;„„. s]ku . v _ ^ ^^ ^^ & ^ ^^ ^ ^ medium 

Indol. A trace of indol is preseni in ola broth cultures. 
Agglutination. Serum of experimental animals affected with Actinobacilli 
"•' " ll "" 1 ""- "' (l "- ^cilli in ,1,,. hanging drop preparation, while thai of o 
lais nni infected causes no agglutination reaction. 

VitaWv. -The bacillus is destroyed in ten minuti 0. Growths are oh 
tamed only at incubator temperature (37°C), bul may occasional^ I btained in 

! ™P l ';- 1 ", ,l "- 1 '"" ; " '■ temperature (20 ('.>. Tissue kepi frozen for seven ,1 

' "".'""•" w . hleh '■"»<■ lll< ' temperature tanged from 0° F. to 20 V.. proved fatal to 
" i '""' : ' '"- "" subcutaneous h datum, in 25, 28 and 15 days respectively. 

animal INOCULATIONS. 

Guinea-pigs. Guinea-pigs inoculated intra-peritoneally with pure cultures or 
pus die in from nineteen to thirty-one days of ■, generalized actinobacillosis We ha 
been unable to produce death in a shorter peri,,,! with a general peritonitis, which 
radicates, as already stated, that wo are dealing with an attenuated vims 

rhe esions presented a, the autopsy are characteristic and very interesting, bet 

" .'■'• v . d .f eren J , from "' : "'—'I- '1- result of other infective agents, Small 

' ™ "J." " Ks a ?Pe«Jns1 beneath the peritoneal an,] pleural membranes, vary- 

ng from 50 mm m diameter. ( Plate V. , The liver presents lesions throughout 

stance, the surface bemg motded. The spleen shows, usually, a varying number 

,."' ' 1,,S - V" '"'I ni " S '"""'- 1 <' ''"'-' Oi the omentum has in every instanee .„.,„ 

the eat^ol extensive k*ions, ami. in some cases has a thickness of one ami one-half 

' " " : " ' "f" '" "' ,'" '•';'" i ""■"•"- T1 "' ki ' 1 ""^ '"•'-"" -'"I- beneath 
' Mmm ""-•'•"'"■■ I"" °one have I , V1 „, h , ^ SIlll . ;1111 , , )f „„, ,,,, 

! ;; , j' •'•f'" *»* ! tein numerous ^nU-, beneath its serous surfaces. Th? stomach 

■< ".<estn.es afU ally present nodules on their serous surfaces, varying from 1 V „ „ 

' '•' '••'" "'. diameter. I leers are usually present on the mucous surface of the 

stomach vary,,,. ,„ S1Z( . from 3-0 to 5'0 mm. in diameter. Ulcers were also noted , 

tZ'T:: ^Hyintheea.euman,, larKeintes, ^1^^ 

■' ;■■ less involvemen of then- structure; in some instances there being a few 
social nodules, while in others the lesions are genera] throughout the tissue Z 

hese organs. Serous fluid ha. been pr nt in both the thoracic and abdo mi al J- 

"' S ' , ';' , ,S i"" 1 °° na ^l '""i" 1 - either, Nodules have been observed on the^ur- - 

nd '".""• Pericardial membrane. An excessive amount of fluid Z 

•< be present ,„ the pericardial sac. No lesions of the endocardium have 

Observed A1 the poml where the needle enters the peritoneal cavity there i 

alway 8 *n extensive nodular manifestation in the abdominal wall beneath" the peri- 

"";"'"", '" S ' ' PfeteV. The various lymph Kb.nds are us all- 

enlarged, and pi l0aSm u»uauy 



Subcutaneous inoculation is usually follow,,! by the same genera] lesions above 
oned. There is usually an abscess formed at the poinl of inoculation, and the 
lymph glands in the immediate neighbourhood aro greatly enlarged. There may be 
"° generalized infection where this method of inoculation is prac 

•Hi" to tone poisoning. This method of inoculation requires a somewhat longer period 
to result fatally, usually being from twenty-five to thirty-eight days. 

Rabbits.— Babbits, inoculated intra-peritoneally, present lesions very similar to 
uiose seen m guinea-pigs. There is a generalized actinobacillosis, in which the thoracic 
and abdominal viscera are involved to a greater or less extent. (Plate VI.) There 
is usually ulceration of the intestinal tract, more particularly of the csecum and large 
intestine In one instance this was very extensive. (Plate VII.) The serous 
*anes oi the thoracic and abdominal cavity are exfc involved. The lesions i„ 

me diaphragm and mesentery are particularly well shown in plate VIII. It may be 
aiso observed in this same plate that .!, dial membrane contains nodules, 

MMmeiness f which was impaired in photographing and sul iction. 

.. '"' Mted mtra-penroneallv with , ,„ ,,„„,„,,, ,„. piI £ ;„ fr „„, 

■ ■' ;V. , i , ,!"i' : S, n""^ ',''" ■• ,'" '"'" i "" l "" v '""• | '"'" 1 '-"'l cubic centimetees of fluid was 
warned in the abdominal cavity, and in this fluid the characteristic tuft formation 
was demonstrated on microscopic examination 

tory We haVS ""' 8tudied th " *** - Berm for other animals at this labors 

<rJ'^7V77''' ! ir\ ( T, T ".';;—""-■ examination of the pus and ,i 

I- t ; W t " A "'i; inl, i' < ' ll, " s,s r" 1U,, '" S «*»**» '" differentiate 

y anou f charactenst.es. The best results are obtained by the use of eosin and 

me Mene .blue and the thod d ribed by Lignieres and Brftf nae tfl^lTn 

A-hjJJ solution of eosin may be ^^#£3^35^2^ 
blue. Good microscope preparations of the pus may be obtained bv the use of Roman 
""•sky's stain as modified by Button and T 

fn fresh pus the tufts are not easily distiiiimiaheJ >,„+ m t, j t , 

H;.; slide and coverglass ai iearly ^1^1^^^ aToH 

whitish-gray colour, and may be a examined if = nttu- ■ , 

cerine is placed at the edge of the coverslip J ^^Zt^S^^T^^ "% 

I the rest of the field will assume a reddish tin*, ^ " ^ ""* 

^0,:''S'^U^irtrono'vs- baCi, ' OSe ' ROt -" Pil * "^ V^teriaain, September 

Water ...'.'.'.'..' .'.' ." " s " arts 

Mix Just before use and filter rapidlv Hii«„„„.i V- . S , . 

Blip preparations, upside down over the stalnlne P fli«h S ""," 0, , , , K »«a<*ed to slides or oover- 
fron, below, .has avoiding the precipitate which i! ,•!, „,,'"" h -' , 8toIn '" B , aturate th " m 
this solution for thirty minutes. Wash th„rou K l v n water T f^n* raat " ri ?'- , S »*"< «■ 

r „.„ above Prepare,!, sS^n^^^'Xr co^tely fflL ^U^ 

aJSyMt, 1 *, P T 3 yp =^^ ^;s::a& b,a ' Livcrpo01 Sch ° o1 ° f 

Solution A. Medicinal methylene blue (Hoechst) .5 CnmmM 

Saturated solution oC chemically pate horax 0-E VT 

Incubate four days at 37° C, then add absolute alcohol'." 50- c c 



_.,,__ ' ' "»»w*u^ c ttituuui.... ou' c. c. 

DteUUed°wate?f? B .' A '. °^ gMm (Hoechet) 25-0 Grammes 

Absolute alcohoi. ."'.'.' .'.' .'.' .'.' \\ '.'. [[ .'. ^'. "• c ' 

of dUuted'stain'In T^^ "^ ^ °l SUin t0 nineteen ' parts' of w'ateV Mix^equal parts 



Lesions in the various organs and tissues exhibit the same general characters 
as arc exhibited by the tufts in the pus. The peculiar bulb-like processes arc seen to 
extend toward the surrounding tissue, similarly as is the case in actinomycosis. Im- 
mediately surrounding the mass of the lesion is an inflammatory area, its extent 
depending upon the nature of the lesion. (Plate IV., figures 1 and 2.) 

Infectiousness. — Actinobaeillosis is an infectious disease, capable of communica- 
tion by direct inoculation. We are not prepared at the present time to indicate the 

degree of danger through en-habitation, but from the nature of the infective- agent 
we believe that this danger is perhaps slightly greater than is the case with actinomy- 
cosis. We have not found in any of the material indication of grains. 

Treatment In this bulletin on the subject of Actinobaeillosis it, is fitting that 
something be said concerning the treatment of affected animals. We have conducted 
no experiments with this end in view, although we have such under consideration, 
hut we have the results of other workers, who indicate treatment similar to that which 
is pursued in cases of actinomycosis, consisting principally in the administration of 
large doses of potassium iodide. This treatment, while beneficial, will have no ulti- 
mate results unless prescribed early in the manifestation of the affection. 

From the fact that in the majority of cases the lesions are located in the region 
of the larynx, and from the extensive tumour formation respiration is seriously in- 
terfered with, it is easily understood why the treatment musl he commenced early. 
If the disease process has extended too far. the condition of the animal is such as to 
make treatment an unprofitable investment, for we have beside the actual lesions, the 
toxinp poisoning to deal with. 

EXPLANATION OF PLATES. 

Plate 7.— Tumour formation from case L, showing the distorted oesophagus, fee., 

Plate II. — Oase 11T. Actinobaeillosis of the tongue. 

Plate III.— Figure 1.— A tuft from fresh pus of ease T. Coverslip preparation 
stained by the method of Ligniores and Spitz. Highly magnified (x 1.500 diameters) 
Figure 2-BacJh of Actinobaeillosis. Coverslip preparation from a culture on who).: 
egg media. Stained with earbol-fuchsin. Highly magnified (x 1,000 diameters). 

Plate 77 -Figure l.-Section from the tumour mass of case I., cut in paraffine, 
and stained by the method of Ligmeres and Spitz. Highly magnified (x 1,000 dia- 
meters). Figure 2—Sect.on of tumour from case IV. Section cut in gum on a 
freezing microtome. Stained by the method of Gram, but not fully discoloured. 
Highly magnified (x 1.000 diameters). 

Plate V-GmneH-pig infected with Actinobaeillosis material from ease II. In- 
oculated mtra-peritoneallv with a pure culture. Heath in twenty-two days. N^oto 
leaonson peritoneal surface also in lung, liver, spleen, and groat mesenteric fold 
Which is greatly enlarged Also note nodules on peritoneal surface of intestines &c 
1 his u characteristic of the condition at autopsy in guinea-pigs inoculated either with 
pure cultures or with pus from an affected animal. 

Plate VI.— Rabbit showing lesions of Actinobaeillosis. Inoculated with a pure 
culture obtained from case II. v 

Plate TIL— Intestines of a rabbit affected with Actinobaeillosis. Inoculated with 
cultures obtained from ease IT. The animal from which the intestines were taken 
died in sixty-eight days of a generalized Actinobaeillosis. 

Plate VIIL-The diaphragm, with the pericardial sac attached, and two portions 
of the mesentery showing lesions of Actinobaeillosis. The large portion is of the 
mesentery. w„h spleen attached. The small portion is also of the mesentery The 

tSSfifSkl 7'V h f "*r Wl fr ° m ^ ShapG - This material -as taken from a 
rabbit, and is two-thirds actual size. 
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Plate IV. 
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Plate V. 
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